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Ten ta t ive  e s t ima tes  of  c r e w  t i m e  are a v a i l a b l e  f o r  
twenty-seven of  t h e  t h i r t y - f i v e  AAP-l/AAP-2 experiments t h a t  
r e q u i r e  i n f l i g h t  p a r t i c i p a t i o n  by t h e  c r e w .  Based on t h i s  d a t a ,  
t h r e e  of the  twenty-seven experiments account f o r  more than 50% 
of t h e  t o t a l  man-hours: 

M071 - Mineral Balance 

M171 - Metabolic A c t i v i t y ,  and 

M508 - EVA Hardware Evaluat ion.  

I t  is  recommended t h a t  major u n c e r t a i n t i e s  i n  these 
r e l a t i v e l y  l a r g e  c r e w - t i m e  estimates be reso lved  e a r l y  i n  t h e  
development of t h e  experiments. C r e w - t i m e  requirements should 
a l so  be eva lua ted  i n  t h e  contex t  of other  experiment r equ i r e -  
ments and mission c o n s t r a i n t s  t h a t  a f f e c t  experiment schedul ing.  
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Only t e n t a t i v e  estimates of i n f  l i g h t  crew t i m e  re- 
q u i r e d  by AAP experiments are p r e s e n t l y  available f o r  use i n  
mission planning. S u b s t a n t i a l  changes may occur  i n  some of  
these estimates as u n c e r t a i n t i e s  i n  experiment requirements ,  
hardware des igns ,  and opera t ing  procedures  are resolved.  I n i -  
t i a l  estimates of t i m e s  f o r  s p e c i f i c  t a s k s  w i l l  a l so  be updated 
as a by-product of  experiment t es t  and t r a i n i n g  e x e r c i s e s  i n  
which t h e  f l i g h t  crew p a r t i c i p a t e s .  

T h i r t y - f i v e  of the fo r ty - fou r  experiments c u r r e n t l y  
ass igned  t o  t h e  AAP-l/AAP-2 mission r e q u i r e  i n f l i g h t  p a r t i c i -  
p a t i o n  by t h e  c r e w .  Tenta t ive  i n f l i g h t  c r e w - t i m e  e s t i m a t e s  
are a v a i l a b l e  fo r  twenty-seven of these experiments.  A complete 
l i s t  of t h e  experiments i n  each of t h e s e  c a t e g o r i e s  is  given 
i n  Table I. 

The twenty-seven experiments f o r  which c r e w  t i m e  
estimates are a v a i l a b l e  are shown i n  Table 11, ranked i n  
o r d e r  of the t o t a l  man-hours r equ i r ed  on AAP-l/AAP-2. T i m e  
estimates fo r  t h e s e  experiments are based p r imar i ly  on t a s k  
a n a l y s i s  and, i n  some cases, a pre l iminary  walk-through of 
t h e  experiment. Notes appended t o  t h e  t a b l e  exp la in  t h e  manner 
i n  which it w a s  cons t ruc ted .  

Based on t h i s  d a t a ,  t he  f i r s t  twelve experiments i n  
Table  I1 r e q u i r e  more t h a n  n ine ty  pe rcen t  of t h e  t o t a l  c r e w  
t i m e  f o r  a l l  experiments i n  t h e  table. M071 - Mineral Balance,  
M508 - EVA Hardware Evaluat ion,  and M171 - Metabolic A c t i v i t y  
a lone  r e q u i r e  more than h a l f  of t h e  t o t a l  crew t i m e .  

C r e w  t i m e  a c t u a l l y  r equ i r ed  f o r  M071 may be con- 
s i d e r a b l y  g r e a t e r  than  t h e  75.3 man-hours shown. A major 
sou rce  of unce r t a in ty  i n  e s t ima t ing  t h i s  t i m e  i s  lack  of 
r e s o l u t i o n  i n  requirements f o r  process ing  and p rese rv ing  
u r i n e  samples. A s  a minimum, s t e p s  must be taken t o  e i ther  
dry  t h e  samples o r  reduce t h e i r  volume fo r  f r e e z i n g ,  i n  
a d d i t i o n  t o  measuring t h e i r  o r i g i n a l  m a s s  and logging t h e  
r e s u l t s .  Five minutes pe r  sample is  inc luded  i n  Table I1 f o r  
t h e s e  a c t i v i t i e s ,  which would cover only t h e  r equ i r ed  mass 
measurements according t o  the  Experiment Requirements Document 
(ERD) f o r  M074 - Specimen Mass Measurement. The discrepancy 
is even g r e a t e r  if t i m e  i s  charged t o  M071 f o r  ope ra t ion  of t h e  
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H a b i t a b i l i t y  Support  System (HSS) t o  o b t a i n  t h e  samples. A l -  
though each of t h e s e  t i m e s  i s  s m a l l ,  t h e  e f f e c t  of many repe- 
t i t i o n s  (more than 150 p e r  man) can have a s i g n i f i c a n t  impact 
on t h e  t o t a l  c r e w  t i m e  requi red  over t h e  mission. 

Each of t h e  t w o  s u b j e c t s  f o r  M508, EVA Hardware 
Evalua t ion ,  performs e ighteen  t r i a l s  of a b a s i c  t a s k  sequence 
under var ious  cond i t ions  of r e s t r a i n t .  There a r e  s i x  t r i a l s  
p e r  subject i n  s h i r t s l e e v e s ,  s i x  i n  t h e  A7LB space s u i t ,  and 
s i x  i n  a constant-volume space s u i t .  Cons idera t ion  i s  p r e s e n t l y  
be ing  given t o  whether t h e  o b j e c t i v e s  of M508 can be achieved 
wi th  fewer t r i a l s . ”  Two-thirds of t h e  experiment t r i a l s  f o r  
M 1 7 1 ,  Metabolic A c t i v i t y ,  a l s o  r e q u i r e  s u i t e d  and unsu i t ed  per- 
formance of b a s i c  t a s k s  f o r  the purpose of o b t a i n i n g  p r e c i s e  
metabol ic  measurements. These t r i a l s  r e s u l t  i n  more than 1 0 0  
man-hours of crew t i m e  over  t h e  two experiments.  

The s i z a b l e  c r e w - t i m e  requirements of M071, M508, and 
M171 should be c a r e f u l l y  evaluated.  Major u n c e r t a i n t i e s  i n  t h e  
r e l a t i v e l y  l a r g e  c r e w  t i m e  requirements i d e n t i f i e d  i n  Table I1 
should be reso lved  e a r l y  i n  the development of t h e  experiments.  
Underestimates could have a s i g n i f i c a n t  impact on t h e  c r e w  t i m e  
a v a i l a b l e  t o  meet a l l  experiment o b j e c t i v e s  ass igned  t o  t h e  
AAP-l/?iAP-2 mi s s ion .  C r e w - t i m e  requirements must a l s o  be eva l -  
ua t ed  i n  the con tex t  of o t h e r  experiment requirements and mission 
c o n s t r a i n t s  t h a t  a f f e c t  experiment schedul ing.  

1025-BHC-ulg 
b i y t 5 . k  
B. H .  Crane 

*G. Duncan, T r i p  Report: Experiment 
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TABLE I 

EXPERIMENTS CURRENTLY ASSIGNED TO MP-l/AAP-2 

1. I n f l i g h t  experiments f o r  which pre l iminary  c r e w - t i m e  estimates 
are  a v a i l a b l e  (see Table  11). 

DO08 Radiat ion i n  Spacec ra f t  
D O 2 1  Expandable Air lock Technology 
DO24 Thermal Control  Coatings 
M071 Mineral  Balance 
M074 Specimen Mass Measurement 
M092 
M093 
M131 
M151 
M 1 7 1  
M172 
M507 
M508 
M509 
M512 
s o 0 9  
SO15 
s o 1 9  
s o 2 0  
SO73 
SlOl 
S149 
TO03 
TO13 
TO20 
TO25 
TO27 

In -F l igh t  Lower Body Negative P res su re  (LBNP) 
Vectorcardiogram 
Human Ves t ibu la r  Function 
T i m e  and Motion Study 
Metabolic Ac t iv i ty  
Body Mass Measurement 
Gravi ty  S u b s t i t u t e  Workbench 
EVA Hardware Evaluat ion 
Astronaut  Maneuvering Equipment 
Materials Processing i n  Space 
Nuclear Emulsion 
Z e r o - G  S ing le  Human C e l l s  
UV S t e l l a r  Astronomy 
UV/X-Ray Solar Photography 
Gegenschein/Zodiacal Light  
Multiband Photography 
Par t ic le  Col lec t ion  
In -F l igh t  Aerosol Analysis  
C r e w  Vehicle Disturbance 
Foot-Controlled Maneuvering Unit  
Coronagraph Contamination Measurement 
ATM Contamination Measurement 

2. I n f l i g h t  experiments f o r  which pre l iminary  c r e w - t i m e  estimates 
are n o t  a v a i l a b l e .  

M402 
M487 
SO52 
SO54 
SO55 
SO56 
SO63 
SO 82 

O r b i t a l  Workshop 
H a b i t a b i l i  ty/Crew Q u a r t e r s  
White Light  Coronagraph 
X- Ray Spectrographic  Telescope 
W Spectrometers 
Dual X-Ray Telescopes 
UV Airglow Horizon Photography 
W Spectrograph/Heliograph 
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T a b l e  I (contd.)  

3. Experiments t h a t  do n o t  r e q u i r e  i n f l i g h t  c r e w  t i m e .  

M072 
M073 

M09 1 
M l l l  
M 1 1 2  
M113 
M 1 1 4  
,5150 
TO18 

Bone Densitometry* 
Bioassay of Body F lu ids  
Note: I n - f l i g h t  ope ra t ions  are covered by M071. 
Lower  Body Negative Pressure  (LBNP) * 
Cytogenic S tudies  of Blood* 
Man's Imunity - I n  V i t r o  Aspects* 
Blood Volume and Red C e l l  L i f e  Span* 
Red Blood C e l l  Metabolism* 
Galactic X-Ray Mapping 
P rec i s ion  Op t i ca l  Tracking 

*Pre- and Pos t-f l i g h t  only. 
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TABLE I1 

PRELIMINARY CREW TIME ESTIMATES 
FOR AAP-l/AAP-2 EXPERIMENTS 

A. Crew Time Summary 

E x p e r i m e n t  Data S o u r c e  C r e w  T i m e  Cumulative T i m e  Notes 
i n  C N u m b e r  (See note  b e l o w )  (Man-hrs.) and % of T o t a l  

1. M071 
2. M50 8 
3. M171 
4. M092 
5. M 1 3 1  
6.  M509 
7. M093 
8. s o 1 9  
9.  TO20 

10./11. T027/S073 
12. M512 
13. TO03 
1 4 .  M 1 5 1  
15. TO25 
1 6 .  s o 2 0  
1 7 .  M507 
18. S l O l  
1 9 .  TO 13  
20.  DO08 
21.  S 1 4 9  
22 .  DO21 
23 .  M074 
24.  M172 
25.  s o 0 9  
26.  SO15 
2 7 .  DO24 

ERD, May 1 9 6 9  
E I R D ,  6/30/69 
EIRD, 6/25/69 
ERD, O c t .  1 9 6 9  
E I R D ,  6/30/69 
EIRD, 6/30/69 
ERD, 3/28/69 
ERD, Aug. 1 9 6 9  
EIRD, 4/23/69 
E I R D ,  6/17/69 
EIRD, 6 /4 /69  
EIRD, 6/30/69 
PRFP, 4/26/69 
ERD, Aug. 1 9 6 9  
EIRD, 4/10/69 
E I R D ,  6 /30/69  
EIRD, 5/22/69 
EIRD, 6/30/69 
ERD, D e c .  1 9 6 8  
EIRD, 6/30/69 ' 

EIRD, 6/30/69 
ERD, June 1 9 6 9  
ERD, S e p t .  1 9 6 9  
EIRD, 6/30/69 
PRFP, 4/26/69 
EIRD, 6/30/69 

7 5 . 3  
71 .3  
6 5 . 3  
3 7 . 3  
3 1 . 5  
2 9 . 3  
2 4 . 3  

9 . 0  
8 . 7  
8 .1  
7.9 
5 . 7  
5.5 
4.9 
4 . 5  
3.3 
2 .8  
2 .2  
2 .2  
1 . 8  
1 . 0  

. 9  

. 8  

. 7  

. 5  

.1 

1 
2 

211 .9  = 5 2 . 3 %  3 

4 

5 
368.0  = 9 0 . 9 %  

6 

7 

8 
9 

400 .9  = 99 .0% 

1 
1 

10 
404.9 = 1 0 0 %  

NOTE: Sources are p r e l i m i n a r y  and do n o t  carry program approval. - 
ERD's for a l l  e x p e r i m e n t s  are t o  be developed i n t o  t h e  
approved sources of experiment requi rements .  
ERD - E x p e r i m e n t  Requirements Document, dated as - 

shown. 

dated as shown. 
EIRD - E x p e r i m e n t  In t eg ra t ion  Requirements Document, 

PRFP - P r e l i m i n a r y  Reference F l i g h t  P l a n ,  Mar t in  
Marietta Coproration, 4/26/69.  
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B. General  Notes 

1. Total  c r e w - t i m e  requirements fo r  each experiment 
are obta ined  by summing the crew t i m e s  r equ i r ed  
f o r  var ious  subtasks  i d e n t i f i e d  i n  t h e  re ferenced  
source.  The component t i m e s  r e p r e s e n t  t h e  product  
of  an e l apsed  t i m e  f o r  each subtask ,  t h e  number 
of  crewmen requi red  t o  perform it, and the number 
of performances on AAP-l/AAP-2. 

2 .  It  is assumed t h a t  a f ixed  number of crewmen 
are committed f o r  t h e  f u l l  d u r a t i o n  of each 
subtask.  The subtasks used i n  p repa r ing  Table I1 
w e r e  s e l e c t e d  so as  t o  r e q u i r e  only s h o r t  w a i t  
t i m e s  f o r  equipment opera t ion  or  coord ina t ion  
wi th  another  as t ronaut .  Some c a l c u l a t i o n s  i n  
t h e  re ferenced  sources inc lude  only a c t i v e  c r e w  
t i m e ,  however, i n  e s t ima t ing  t o t a l  c r e w - t i m e  
requirements.  

3 .  T i m e s  f o r  t r a n s f e r  of equipment f r o m  t h e  m u l t i p l e  
docking adap te r  (MDA) t o  t h e  o r b i t a l  workshop (OWS) 
are omi t ted  i n  Table  11, whenever t h e  a v a i l a b l e  
informat ion  is s u f f i c i e n t l y  d e t a i l e d  i n  t h e  refer- 
enced sources  t o  i d e n t i f y  these t i m e s  as a s e p a r a t e  
e n t i t y .  These t r a n s f e r  t i m e s  w e r e  formerly needed 
f o r  t h e  " w e t "  workshop conf igu ra t ion .  Shor t  set- 
up t i m e s  may be needed i n  the ' 'dry" workshop t o  
r e p l a c e  the t r a n s f e r  t i m e s  omit ted here .  

4 .  The c r e w - t i m e  es t imates  shown f o r  each experiment 
i nc lude  a l l  opera t ions ,  such as s u i t  donning, 
that  a r e  i d e n t i f i e d  i n  t h e  re ferenced  sources  
as e s s e n t i a l  t o  completing t h e  experiment i n  a 
p re sc r ibed  manner. Addit ional  t i m e  may be needed, 
however, f o r  t r a n s i t i o n s  t h a t  depend upon how t h e  
experiment is  scheduled r e l a t i v e  t o  o t h e r  t asks ,  
such as crew movement o r  changes of l o c a t i o n  f o r  
t h e  1 6  mm cameras and l i g h t s .  

5. Some t a s k s  are no t  included i n  t h e  referenced 
sources  because they have n o t  y e t  been i d e n t i -  
f i e d  or s u f f i c i e n t l y  w e l l  d e f ined ,  such as t h e  
ope ra t ions  needed t o  s a t i s f y  some experiment 
p o i n t i n g  requirements. 
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C. Notes on S p e c i f i c  Experiments 

1. 

2. 

3 .  

4 .  

5. 

M071/M074/M172: The t o t a l  c r e w  t i m e  shown f o r  
M071 i s  based on twenty-seven experiment days. 
T ime  f o r  m a s s  measurements of M071 samples and 
t i m e  f o r  body mass measurements are assumed t o  
be  covered by M071. These t i m e s  are n o t  in -  
cluded wi th  M074 and M172, r e s p e c t i v e l y ,  a l though 
t h e  estimates given f o r  M071 appear t o  be in-  
adequate t o  cover a l l  r equ i r ed  tasks .  

M508: S i x  man-hours is  a l l o t t e d  i n  t h e  re ferenced  
source  f o r  i n i t i a l  deployment and f i n a l  stowing 
of t h e  experiment. It i s  n o t  clear from t h i s  
t a s k  a n a l y s i s  how much of  t h e  9 0  min/man f o r  
each of t h e s e  t a s k s  can be omi t ted  i n  t h e  "dry" 
workshop. 

M 1 7 1 :  C r e w - t i m e  estimates for  the t h r e e  modes 
of M 1 7 1  are 18.0 man-hours f o r  Mode A - Rest ing 
Metabolic R a t e  and Bicycle  Ergometry, 18.8 man- 
hours  fo r  Mode B - Unsuited Maintenance and 
Constant  Work T a s k ,  and 28.5 man-hours f o r  
Mode C - S u i t e d  Maintenance and Constant  Work 
Task. 

SO19: The assumption i s  made t h a t  each of t h e  
twenty-five s t a r f i e l d s  would r e q u i r e  18 minutes 
(approximately h a l f  a n i g h t  pas s )  f o r  s i x  
exposures ,  i nc lud ing  ope ra t ion  of t h e  mirror  
system. One-half hour i s  allowed, a r b i t r a r i l y ,  
f o r  stowing t h e  experiment t w i c e .  

- 

T027/S073: T h e  c r e w - t i m e  estimate shown f o r  
t h e  t w o  experiments i s  based on a combined 
t i m e l i n e  i n  the referenced source.  I f  TO27 
i s  performed i n  a so la r -o r i en ted  s c i e n t i f i c  
a i r l o c k  on t h e  "dry" workshop, however, the 
TO27 photometer could n o t  be po in ted  i n  a 
d i r e c t i o n  away from t h e  sun du r ing  in t e rmed ia t e  
dark-s ide passes  t o  perform S073. This prob- 
l e m  is unresolved.  
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6. 

7.  

8 .  

9. 

10. 

M151: C r e w  t i m e  charged t o  M151 inc ludes  only 
suppor t ing  a c t i v i t i e s  such as camera mounting, 
f i l m  changes, and camera s e t t i n g s  t h a t  are 
i n t e g r a t e d  i n t o  the t ime l ines  of other exper i -  
ments t o  be photographed. The estimate shown 
i s  only a guess contained i n  t h e  r e fe renced  
source.  T h i s  estimate may be much too s m a l l ,  
based on i n d i v i d u a l  task  t i m e s  given i n  t h e  
M151 EIRD of 6/30/69. T o  make a r e v i s e d  
estimate, however, one would need a c u r r e n t  
l i s t  of experiment t a sks  t o  be photographed 
and some assumptions as  t o  h o w  they are t o  be 
scheduled. 

S020: Minimum t i m e  requi red  f o r  one man t o  
ope ra t e  the experiment i s  given i n  t h e  ERD as 
fou r  hours.  One-half hour i s  added, a r b i -  
t r a r i l y ,  f o r  set-up and stowing. 

SlOl: Recent information i n d i c a t e s  t h a t  crew 
t i m e  r equ i r ed  t o  perform S l O l  w i l l  be t h r e e  
t o  f o u r  t i m e s  t h e  estimate shown, due p r imar i ly  
t o  an inc reased  number of r equ i r ed  exposures.  
I f  maneuvers are requi red  t o  o r i e n t  t h e  space- 
c r a f t  p r i o r  t o  s i te  photography, they  could 
a lso s i g n i f i c a n t l y  increase a s t r o n a u t  t i m e  
requirements.  

T013: The assumption i s  made tha t  three 
crewmen are committed t o  TO13 dur ing  data- 
ga the r ing  phases ,  s i n c e  t h e  t h i r d  man is  
n o t  a v a i l a b l e  f o r  other t a s k s  w h i l e  he  i s  
r equ i r ed  t o  remain motionless.  

S015: Only t h e  t w o  f i x  c y c l e s  on the fou r th  
and t e n t h  mission days are inc luded  i n  t h e  
estimate shown, using t h e  c r e w  t i m e s  i n  t h e  
r e fe renced  source  f o r  these t a s k s .  
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